Several interactions exist between thyroid and kidney function in many disorders. Many publications explored the relationship between thyroid diseases (TD) and chronic kidney diseases (CKD). However, the morphological thyroid changes in patients with CKD or End Stage Kidney Disease (ESKD) were not fully explored. The aim of this study is to explore the morphological and the functional abnormalities of the thyroid gland among ESKD patients as detected by Doppler ultrasound.
Introduction:
As reported in the literature, there are several interactions between thyroid and kidney function in many disorders [1] . Basu etal reported that hypothyroidism is associated with reduced Glomerular filtration rate (GFR) while hyperthyroidism results in increased GFR as well as increased rennin -aldosterone axis activation. They also added that chronic kidney disease (CKD) may be associated with low T3 syndrome [1] . CKD patients are also reported to have increased incidence of primary hypothyroidism and subclinical hypothyroidism [2] .
Ultrasound imaging of the normal thyroid:
The normal thyroid gland consists of two lobes connected with an isthmus [3] . The major limitation of ultrasound in thyroid imaging is that it cannot determine thyroid function, i.e. whether the thyroid gland is underactive, overactive or normal in function; for which a blood test or radioactive isotope uptake test is generally required [4] , [5] . However, when Doppler US is used, increased gland vascularity may often indicate hyperthyroidism.
Thyroid ultrasound examination technique:
The thyroid gland is examined with neck hyperextended using a high frequency ultrasound transducer, usually in the range of 7-12 MHz, for better resolution. Real time imaging of the thyroid is obtained using both gray-scale and color Doppler techniques. The image characteristics e.g. size, shape, margins, echogenicity, contents and vascular pattern are studied and documented [6] , [7] .
Normal thyroid gland:
The superficial location of the thyroid gland renders it ideal for ultrasound examination [8] . High resolution grey scale images can easily be obtained using high frequency transducer. In the transverse view, normal thyroid gland has the butter fly appearance, with left and right lobes connected with a narrow isthmus, fig (1A) . Both lobes can be imaged separately in the longitudinal plan, Fig (1B) 
Normal thyroid Volume:
Normal thyroid volume ranges from 10-15 ml in women and 12-18 ml in men [9] . In children the thyroid volume, varies with age [10] .
Color Doppler may be used to study the blood flow pattern of the thyroid gland, Fig (2) . Thyroid blood flow may increase in some thyroid disorders like Graves' disease.
Abnormal thyroid scan:
Many thyroid abnormalities can be detected by ultrasound. Thyroid pathology detectable by ultrasound can be grouped into focal and diffuse. Thyroid nodules 
Patients and Methods:
The main objective of this study is to examine 
Results:
The sample population is composed of 50 (54.3%) male and 42 (45.7%) female mirror image the male dominance of kidneys diseases, table (1) . The age of the participants falls in the range of 15-85 years with a mean of 54.6 years and a median of 60 years denoting the degenerative nature of ESKD with incidence increases with age. Table ( 2).
The presence of nodule(s) was found to be the most common morphology detected by ultrasound among the study cohort, table (3).
The mean age of those with nodules is higher (59.66 years) than the mean age of those without nodules (47.68 years). The differences was found to be statistically significant (P = 0.001) denoting also the degenerative nature of thyroid nodules, 1. Also no significant difference was found in the presence of thyroid nodule among those who reported thyroid disease symptoms and/or signs and those who did not.
Discussion:
The reported prevalence of nodular thyroid disease depends on the population studied and the methods used to detect nodules [16] . Our study population is unique as it is composed entirely of ESKD patients. We also used ultrasound as a method of detecting thyroid abnormalities. In our study the prevalence of thyroid nodular pathology as detected by ultrasound was found to be 57.6% mirror image what reported in the literature as it has been reported that nodules found on ultrasonography suggest a prevalence of 19 to 67% [17] , [18] ; and in other publications it has been reported to range from 50% to 70% [7, 8] . Figure   (3A anaplastic carcinoma (3-10%), lymphoma (5%) and metastases [21] . Thyroid ultrasound is reported to have overall sensitivity of 83.3% in diagnosing a malignant nodule [7] . Ultrasound features predictive of malignant nodules include presence of microcalcifications , marked hypoechogenicity, irregular margins, local invasion, lymph node metastases, solid composition, absence of a hypoechoic halo around the nodule, size >1 cm, tallerthan-wide-shape, and an intra nodular vascularity [22] . Unlike what is popularly known, multiplicity of the nodule is not an indicator of benignity. [23] . Some authors recommend ablation using radioactive iodine (I-131) for high-risk patients with postoperative thyroid replacement therapy but the benefits of administration remain controversial in lowrisk patients [23] , , [24] . Follow up with regular TSH is recommended following complete resection of thyroid
cancer. The TSH concentration should be in the target range of 0.5 μU per mL. Greater suppression may be necessary for high-risk patients and those with a metastatic or locally invasive tumor.
In our study we also found that nodule presence significantly increases with age (P. Value .024) going along with what is been published by Vikas Chaudhary, et al [3] . He reported that" Nodule incidence increases
with age, and is increased in women, in people with iodine deficiency, and after radiation exposure".
However, in our study we could not detect any significant relations with other variables like sex, and
Phosphate. We found that CRP significantly correlates with nodule using t-test but not when logistic regression analysis was used. Should the correlation proven to be significant; it would not be difficult to explain it in light of the fact that inflammation may potentiate degeneration. However, dedicated study to address the issue is needed.
Parathyroid glands pathology:
In our study many patients were found to have nodules look very much like PT adenoma, Fig (7) below.
At least, 4 patients were subsequently confirmed to have • Normal glands: indistinguishable from thyroid parenchyma.
• Hyperplastic glands: hypoechoic, volume <500 mm3.
• Nodular glands: hypoechoic. Volume >500 mm3
Histologically, if the excised gland has volume <500 mm3 it is said to be hyperplastic and if the volume is more than 500 mm3 it is nodular hyperplasia in 80% of cases [26] . In secondary HPT, the increase in the volume of parathyroid glands is associated with increase in vascularity, as evident in Color Doppler imaging [27] .
Conclusion:
Despite the fact that nodular pathology of the thyroid is prevalent among ESKD patients, the prevalence was not different from what reported for the general population. Ultrasound imaging is cost effective in detecting nodular thyroid pathology.
However, ultrasound will not differentiate between thyroid and parathyroid pathology. It is also limited in differentiating benign from malignant pathology. These limitations may be overcome by adding Sestamibi parathyroid scan and FNA, respectively.
Recommendations:
We recommend all ESKD patients on dialysis to have annual thyroid ultrasound scan. We also recommend a large multicenter study for better results. 
